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Numerical Experiment on the El Nino Event Stimulated
by the East Asian Winter Monsoon
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Abstract Based on numerical experiments of the Global Ocean-Atmosphere-Land System Model and the oceanic general
circulation model developed by State Key Laboratory of Atmospheric Sciences and Geophysical Fluid Dynamics the
influence of East Asian winter monsoon EAWM for brief on the occurrence of El Nino is studied. Sensitivity
experiments show that the anomalous EAWM would greatly affect SST in the tropical region. The strong EAWM is
associated with a La Nina pattern of SSTA  SST anomaly in the tropical region in winter and even to the following
summer. However it would gradually change to an El Nino pattern from the following autumn resulting from the forcing of
west wind stress connected with the strong EAWM in the western tropical Pacific. The warm SSTA center in the western
Pacific shifts eastward. For the weak EAWM situation the process will be reverse. The SSTA would vary from an El Nino
pattern in the winter associated with the weaker EAWM to a La Nina pattern after the following autumn. The effects from
meridional and zonal components of EAWM on the SST are different. For the former the main effect is concentrated on
the western coast of the Pacific and the warm pool area. However the zonal component of EAWM would influence the
SSTA in the whole tropical region and then stimulate the development of the El Nino event. The decisive factor for the
wind stress forcing on the development of the El Nino is how long the forcing effects rather than the strength itself. When
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an ocean model is used instead it indicates that the zonal component of EAWM play a main role in the development of El
Nifio. For the meridional component of EAWM  the variation of SSTA only occurs in the western Pacific region and there
is no shift of warm SSTA center from the western Pacific to the east. It indicates that the air-sea coupled model is much
better to describe the air-sea interaction and the development of the El Nino in comparison with the ocean model.

Key words East Asian winter monsoon air-sea interaction ENSO
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Fig. 1

Heterogeneous correlation patterns for the first singular value decomposition SVD mode of the meridional wind at 1000 hPa in winter a and
SST in the following spring b
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Fig. 2 Same as Fig. 1 but for the second SVD mode of the meridional wind at 1000 hPa in winter a and SST in the following autumn b
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Tabel 1 Sensitivity experiments
Model Name Wind stress forcing Area of forcing Duration of forcing
Cl
Real wind vector
CGCM c2 10°S ~ 50°N  40°E ~ 160°E
Real zonal wind 10°S ~ 50°N  40°E ~ 160°E 3 months
C3
Real meridional wind
ot Real wind vector 3 months
olb 10°S ~ 50°N  40°E ~ 160°E
Real double wind vector 10°S ~ 50°N  40°E ~ 160°E 3 months
Ole Real wind vector 6 months
10°S ~ 50°N  40°E ~ 160°E
06eM 02 10°S ~ 50°N  40°E ~ 160°E
o2 10°N ~ 20°N  100°E ~ 150°E
Real zonal wind 10°N ~ 20°N  100°E ~ 150°E 3 months
. 20°N ~ 50°N  100°E ~ 150°E
¢ 10°N ~20°N  100°E ~ 150°F
03 10°S ~ 50°N  40°E ~ 160°E
Real meridional wind 10°S ~ 50°N  40°E ~ 160°E 3 months
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Fig.8 SSTA difference the strong minus weak wind stress forcing in the Ol experiments for a February b April ¢ June d August e
October and f December. The shading shows SSTA greater than 0.5°C
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Fig.9 SSTA difference the strong minus weak wind stress forcing in the Olb experiments for a February b April ¢ June d August e
October and f December. The shading shows SSTA greater than 0.5°C
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